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Impact of Phase Shift Amplitude/Phase Errors on
FFT-based Calibrations

YANG Shun-ping
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Abstract: The impact of phase shifter amplitude/phase errors on the calibrations based on Fast Fourier Transform
(FFT) is analyzed in consideration of the errors correlation. A formula to calculate the errors is given. The
analysis and simulation are compared, and the result agrees well. It is shown from the formula that the errors re-
late to not only the amplitude/phase errors and calibration network’s S-parameter, but also the serial number of
the channel in the FFT method. The reason why the accuracy decreases under the condition of large dynamic

range can be found. And a new method which can improve the calibration accuracy is proposed.
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Table 1 The calibration parameter when n =3

W% dl d2 d3 d4 d5 d6 d7 d8 X d;
1 64 8 16 8 32 8 16 8 160
2 o &8 0O 8 0 8 0 8 32
3 0O 8 16 8 0 8 16 8 64
4 o & 0O 8 0 8 0 8 32
5 0 8 16 8 32 8 16 8 96
6 o & 0O 8 0 8 0 8 32
7 0o 8 16 8 0 8 16 8 64
8 o 8 0O 8 O 8 0 8 32
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Table 2 The comparison between analysis and
simulation results when n =3

oo PMEEREL WEEEIRZE BLBAMIGL  MIAZRZE

R/ dB /dB /() /(°)
1 0.66 0.69 4.53 4.56
2 0.30 0.31 2.03 2.02
3 0.42 0.42 2.86 2.83
4 0.30 0.30 2.03 2.06
5 0.52 0.51 3.51 3.45
6 0.30 0.31 2.03 2.06
7 0.42 0.42 2.86 2.85
8 0.30 0.30 2.03 2.12
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